Introduction
============

Hepatocellular carcinoma (HCC) is the most common form of primary liver cancer.[@b1-jhc-2-003] Worldwide, liver cancer is the fifth and seventh most common cancer in men and women, respectively. Most of the burden lies in developing countries. The regions of high incidence include Eastern and South-Eastern Asia, Middle and Western Africa. It is the third most common cause of death from cancer. Its high fatality is reflected on high (0.93) mortality to incidence ratio.[@b2-jhc-2-003] In Egypt, liver cancer is the fourth most common cancer and is the second cause of cancer mortality in both sexes.[@b2-jhc-2-003] Risk factors for HCC are many and include viral hepatitis B (HBV) and C (HCV), cirrhosis, aflatoxins, alcohol, smoking, and male sex.[@b3-jhc-2-003] These risk factors vary among countries, but chronic infection with HBV and HCV are the most important precursors for HCC development on a global scale, together accounting for over 80% of liver cancer cases worldwide.[@b4-jhc-2-003] Worldwide, HCV infection is one of the most serious health problems. HCV-related liver disease can progress over several decades in an insidious manner with liver cirrhosis and HCC the advanced forms of the disease. About one quarter of subjects with HCV chronic infection are estimated to develop liver cirrhosis 15--25 years later.[@b5-jhc-2-003] In those patients with compensated liver cirrhosis related to HCV, 1.8%--8.3% develop HCC each year.[@b6-jhc-2-003] In Egypt, HCV is the main risk factor for HCC where 71% of HCC cases are positive for anti-HCV antibodies.[@b7-jhc-2-003] As different treatment modalities of HCC may prolong survival in some cases, this will not accurately reflect the prognostic values of some factors. The aim of this study was to assess the impact of various demographic and clinico-pathological factors on the survival of untreated HCC patients.

Methods
=======

This retrospective study was conducted at Tanta Cancer Center (TCC), Ministry of Health, Gharbiah Governorate, Egypt. TCC is the largest cancer center in its governorate and serves 4.2 million people constituting 5.7% of the Egyptian population. Through TCC database, 1,009 cases with untreated HCC were identified between the years 1999 and 2007. Only patients who were followed-up until death (n=288) were included in this study. The following data were collected from the medical records: age, sex, residence, occupation, history of hepatitis, smoking, date of diagnosis, presence of cirrhosis (made up based on combination of history and physical examination, laboratory abnormalities mainly liver function, radiographic based on ultrasound and computed tomography \[CT\] scan and in some patients through guided liver biopsy),[@b8-jhc-2-003] clinical presentations, laboratory parameters, Child-Pugh class, site, size, number and stage of the primary tumor (T), regional lymph node (N) involvement, presence and site of metastases (M), histological grade, date and state of last contact. Staging was assessed based on AJCC-TNM staging system 2002. The main causes for non-treatment were the presence of comorbidities, poor liver function (Child-Pugh \> B), refusal of treatment, diffuse or massive tumor or extrahepatic spread (before the approval of sorafenib) precluding curative surgery, and limited access to systemic treatment or transplant due to high cost and absence of national insurance system to cover all patients in Egypt. Diagnosis was achieved by ultrasonographic guided biopsy from the lesions, HCC radiological criteria in triphasic CT (lesion ≥2 cm showed arterial enhancement followed by washout in venous and portal phases) or presence of lesion by sonar and rising AFP. The primary end point was overall survival (OS). Secondary end points were the impact of different demographic and clinicopathological characteristics on OS. OS was defined as the time from diagnosis until death. The study was approved by the NCI Institutional Review Board.

Statistical analyses
--------------------

SPSS^®^ (Statistical Package for the Social Sciences) version 21 (IBM Corporation, Armonk, NY, USA) and Graph Prism^®^ for windows version 5.01 (GraphPad Software, Inc., La Jolla, CA, USA) were used in the analyses. Kaplan--Meier method was used in survival calculations and differences between groups were calculated using the log-rank test. Cox regression analysis was used to test the impact on OS of factors with *P*-value ≤0.05 in the log-rank test. A probability (*P*) equal to or less than 0.05 (two-sided) was considered statistically significant.

Results
=======

This retrospective study included 288 cases of untreated HCC who attended TCC between 1999 and 2007. Age ranged between 28 and 85 years with a median of 59.5 years and the mean ± standard deviation was 59.9±11.0 ([Table 1](#t1-jhc-2-003){ref-type="table"}). Male to female ratio was 5.7:1. About two thirds of the patients were rural inhabitants and farmers constituted 41% of patients. Almost two-thirds of the patients (64.2%) had a smoking history. Viral hepatitis markers status was documented in only 48 patients and was positive in 79% with hepatitis C being the most predominant type (92%). About four fifths of patients (82%) had some evidence of cirrhosis; clinical, imaging or laboratory. The most common clinical presentations were abdominal pain, fatigue, and ascites. Cough and encephalopathy were infrequently encountered. Most patients had Child-Pugh class B (∼82%).

Tumors involved the right liver lobe more than the left (47.9% versus 17.1%) and both lobes were involved in 35% ([Table 2](#t2-jhc-2-003){ref-type="table"}). The lesions were multiple in 53.8% of cases. The diagnosis was confirmed histologically in 63% of patients, while 11% had a classic triphasic CT picture of HCC (arterial enhancement and rapid venous washout), and the rest of the cases (26%) were diagnosed based on elevated AFP together with the presence of cirrhosis and hepatic focal lesions in imaging studies. Most cases that were diagnosed histologically (80.7%) were of low grade. The median tumor diameter was 6.0 cm (range 1.5--15.0 cm) and about two thirds of the patients had tumor size more than 5.0 cm. Most patients had T3--4, N0 and M0 tumors. Stages III and IV were the commonest stages and bone was the commonest site of metastasis.

OS
==

The median OS of untreated HCC was 2.3 months (95% confidence interval \[CI\]: 1.9--2.6). The 1, 3, 6, 12, 24 months OS rates were 84%, 42%, 21%, 9%, and 3%, respectively. All the 288 cases had died by 46 months ([Figure 1](#f1-jhc-2-003){ref-type="fig"}).

The impact of various clinical and pathological features on OS was explored ([Table 3](#t3-jhc-2-003){ref-type="table"}). Using the log-rank test, it was shown that age, residence, smoking, and number of lesions had no impact on OS while female sex, Child-Pugh A, non-metastatic disease and absence of ascites, cough or fatigue were significantly associated with better OS (*P*\<0.05 for all). Although cases with a low AFP level showed better survival compared to those with elevated baseline level, this difference was not statistically significant. Multivariate analysis showed that higher Child-Pugh class, cough, and ascites were independent predictors of poor OS. The hazard of death in patients with Child-Pugh class B or C was almost two times that with class A (95% CI: 1.1--3.8). The hazard of death in patients with ascites was almost three times that without such finding (95% CI: 1.6--5.3). The hazard of death in patients presenting with cough was 2.3 times that without cough (95% CI: 1.7--3.1) ([Table 4](#t4-jhc-2-003){ref-type="table"}).

Discussion
==========

HCC is a major health problem in Egypt and many patients present with advanced disease beyond curative surgery and effective local and regional therapies. With the exception of a certain group of patients with resectable disease and adequate liver reserve or those who underwent transplant, treatment of HCC remains palliative with minimal survival benefit.[@b2-jhc-2-003],[@b9-jhc-2-003] In the current study, we assessed the prognostic factors of unselected HCC patients who did not receive any treatment for their disease. Several Western and Eastern trials reported on similar cohorts of patients to assess the natural course of the disease. Cabibbo et al[@b10-jhc-2-003] assessed the prognostic factors in 320 Italian patients who were not candidates for active treatment, and Llovet et al[@b11-jhc-2-003] reported on 102 Spanish patients, Yeung et al[@b12-jhc-2-003] studied 106 Chinese patients who were not candidates for curative surgical treatment while Pawarode et al[@b13-jhc-2-003] reported on 157 patients from Thailand who received no active treatment for their HCCs.

The advantage of the current study is that it included all untreated patients and not only those unfit for therapy as some patients were potentially eligible for some form of therapy but did not receive it because of refusal or unavailability of treatment. So the current study may give more insight about the natural course or biology of HCC which was not interrupted by treatment while the majority of patients in previous trials had certain adverse prognostic factors preventing them from treatment. So, most of these trials reflect the behavior of patients who were unfit for active treatment. Moreover, patients included in the current study may be representative of the whole Egyptian population as the study was done at TCC. TCC represents Gharbiah cancer registry which is the first national cancer registry in Egypt.[@b14-jhc-2-003]

Some of the limitations of the present study, like that of Cabibbo et al[@b10-jhc-2-003] and Pawarode et al,[@b13-jhc-2-003] are that the study was retrospective and that it did not allow for molecular tests to assess the molecular biology of the disease and having some missing data related to some key factors eg, hepatitis. Our patients are younger compared to the study by Cabibbo et al, (59.5 versus 68 years) with two thirds of them being rural inhabitants with male predominance which is in agreement with other Egyptian studies[@b14-jhc-2-003]--[@b18-jhc-2-003] as well as some other countries.[@b19-jhc-2-003] This may be explained by the higher exposure to HCV and HBV largely due to a massive public health campaign by parenteral antischistosomal therapy extended from the 1950s through the 1980s and the indoor nature of females in rural areas with less exposure to risk factors.[@b20-jhc-2-003] Also, rural areas store food grains more than urban areas with possible contamination by aflatoxins. Moreover, pesticides may play a role in hepatocarcinogenesis and consequently HCCs.[@b21-jhc-2-003] Our patients are older than the Thailand group (50.9 years) with a slightly similar male to female ratio (4.6:1) which may be due to some similarities in population activities and distribution.[@b13-jhc-2-003] At least one presenting symptom is present in our cases but with a higher percentage than the Thailand group. The presence of symptomatic disease reflects the worse state at presentation of our cases which worsen survival like the Thailand patients.[@b13-jhc-2-003] Hepatitis viral status was documented in only about 11% of cases, with hepatitis C being the most dominant type in agreement with other Egyptian and European studies and in contrast to eastern studies in which HBV was the predominant type.[@b13-jhc-2-003],[@b22-jhc-2-003]--[@b24-jhc-2-003] Documentation of diagnosis was dominantly achieved by biopsy (63% vs 19%) while it was mainly by radiological and laboratory tests in the Italian study which was due to the old trends of diagnosis of HCC in Egypt based on histopathological diagnosis which showed a dramatic shift to radiological and laboratory diagnosis nowadays. Also, AFP values were higher (1,474 versus 35 ng/L) reflecting the advanced stage and severity of cirrhosis in our cases but tumor distribution was similar in both studies -- both lobes being involved in one third, and multiple in about two thirds of cases preventing local treatment and resulting in bad outcome as most of these cases had no chance for curative treatment. In spite of different staging systems used, most of our cases are at an advanced stage and had larger tumor size similar to the Italian group.[@b10-jhc-2-003]

Untreated HCC patients usually have very short survival.[@b25-jhc-2-003] In the current study, OS was 2.3 months. This poor outcome could be related to late presentation as most patients present with stage III or IV, advanced cirrhosis, and poor liver functional reserve. Late presentation could be related to decreased awareness among patients and possibly primary health care physicians. This could be due to the fact that symptoms and signs of HCC could be attributed to the long-lasting underlying cirrhosis. Late presentation could also be related to absence of nationwide HCC screening programs. Such programs[@b26-jhc-2-003] detect HCC at earlier and more treatable stages. It could also be related to a shortage of "state of art" therapies for HCC that covers the majority of Egypt eg, expertise in liver resection and transplantation, limited liver donors, expertise and equipment for local and ablative therapies, expertise and facilities for TACE or radio-embolization, and the wide availability of the targeted therapy sorafenib. Most of the patients in the current study were farmers and rural inhabitants and hence may lack comprehensive health insurance that ensures reasonable access to specific HCC therapies.

The 2.3 month median OS in the current study was comparable to the median OS of 2--3 months reported by Yeung et al, Pawarode et al, and Kim et al.[@b12-jhc-2-003],[@b13-jhc-2-003],[@b27-jhc-2-003] However, the Italian group reported a higher median OS (6.8 months) and 12 month OS rate (32%) and Llovet et al reported a higher 12 month and 24 month OS rate (54% and 40% respectively).[@b10-jhc-2-003],[@b11-jhc-2-003] This could be related to the better prognosis of their patients as two thirds of Llovet et al's patients had Child-Pugh class A. Thus, the prognosis of untreated HCC in Egyptian patients is worse than the European patients for the reason mentioned earlier.

Using univariate analysis, factors associated with low burden disease (non-metastatic disease), fewer symptoms (absence of ascites, fatigue or cough) or those with good liver reserve (Child-Pugh A), and female sex are significantly associated with improved survival. Similar to our results, absence of ascites was associated with improved survival in the Italian group in univariate analysis. But in contrast, factors affecting survival in their study were INR, bilirubin, performance status (not assessed in our study), and low albumin reflecting different disease biology.[@b10-jhc-2-003] In previous studies with similar design, multivariate analyses showed many independent prognostic factors, with AFP, bilirubin, performance status and stage being the most consistent between these trials. In agreement with Llovet et al,[@b11-jhc-2-003] the current study showed that extrahepatic spread was a predictor of poor survival. Extrahepatic spread is usually associated with high burden of the disease and it precludes local treatments. Extrahepatic spread combined with the absence of effective systemic treatments is responsible for the dismal outcome in that advanced stage of the disease. Again, a higher Child-Pugh class and fatigue were independent factors of poor survival mostly because they reflect the underlying poor liver reserve. Fatigue may also reflect a bad PS status, consistent with Cabibbo et al who concluded that PS was an independent prognostic factor.[@b10-jhc-2-003] Although there were common prognostic factors shared between trials, there were still several other factors associated with outcome in HCC. This may reflect the aggressive biology of the disease independent on certain single factor. So if we consider the aggressive biology of the disease, and the limited treatment options for HCC patients as well as the limited resources or access to treatment for most of Egyptian patients like sorafenib or liver transplant, we found that HCC is a fatal disease and constitutes a major national problem. So we have to find other effective treatment modalities (with less success expected) or try to stress the importance of screening programs which can enable diagnosis at an early stage with the opportunity for treatment with curative intent. But the most valuable solution is to put more effort into a prevention program, whether through prevention of infection by viral hepatitis or treating it at early stages before causing cirrhosis which is the main risk factor for HCC in Egypt.

Conclusion
==========

HCC in Egypt is an aggressive disease and OS in untreated HCC is very short. Many factors interact to produce this dismal survival. As most treatment modalities are not effective, much effort should be put into the field of prevention and screening programs to get rid of the problem.
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###### 

Clinical characteristics of 288 untreated HCC patients followed to death

  Characteristic               Number (%)
  ---------------------------- ------------
  **Demographics**             
  Age (years) (mean ± SD)      59.9±11.0
  Sex                          
   Male                        245 (85.1)
   Female                      43 (14.9)
  Residence                    
   Rural                       202 (70.1)
   Urban                       86 (29.9)
  Occupation                   
   Farmer                      118 (41.0)
   Unemployed                  91 (31.6)
   Employee                    38 (13.2)
   Housewife                   41 (14.2)
  **Risk factors**             
  Smoking                      229
   No                          82 (35.8)
   Yes                         147 (64.2)
  Hepatitis                    48
   Positive                    38 (79.2)
   Negative                    10 (20.8)
  Known hepatitis              38
   C                           27 (71.1)
   B                           3 (7.9)
   C and B                     8 (21.1)
  Cirrhosis                    
   Yes                         237 (82.3)
   No                          51 (17.7)
  **Clinical presentations**   
  Fatigue                      
   No                          13 (4.5)
   Yes                         275 (95.5)
  Cough                        
   No                          212 (73.6)
   Yes                         76 (26.4)
  Ascites                      
   No                          37 (12.8)
   Yes                         251 (87.2)
  Encephalopathy               
   No                          251 (87.2)
   Yes                         37 (12.8)
  Child-Pugh class             
   A                           22 (7.6)
   B                           236 (81.9)
   C                           30 (10.4)

**Abbreviations:** HCC, hepatocellular carcinoma; TCC, Tanta Cancer Center; SD, standard deviation.

###### 

Tumor and pathological characteristics of 288 untreated HCC at TCC

  Characteristic        Number (%)
  --------------------- -----------------
  Liver lobe site       263
   Right                126 (47.9)
   Left                 45 (17.1)
   Multiple             92 (35.0)
  No of lesions         
   Single               133 (46.2)
   Multiple             155 (53.8)
  Histologic grade      114
   Low (1--2)           92 (80.7)
   High (3--4)          22 (19.3)
  Tumor size            238
   Median (range)       6.0 (1.5--15.0)
   ≤5 cm                81 (34.0)
   \>5 cm               157 (66.0)
  T stage               256
   1                    2 (0.8)
   2                    4 (1.6)
   3                    147 (57.4)
   4                    103 (40.2)
  N stage               280
   0                    261 (93.2)
   1                    19 (6.8)
  M stage               285
   0                    181 (63.5)
   1                    104 (36.5)
  TNM staging           268
   I                    2 (0.7)
   II                   2 (0.7)
   III                  160 (59.7)
   IV                   104 (38.8)
  Sites of metastases   104
   Bone                 48 (46.2)
   Lung                 27 (26)
   Non-regional LN      26 (25)
   Suprarenal           3 (2.9)

**Abbreviations:** HCC, hepatocellular carcinoma; TCC, Tanta Cancer Center; T, tumor; N, regional lymph node; M, metastases.

###### 

Univariate analyses of factors affecting overall survival in untreated HCC

  Variable         No    6 months OSR (SE)   12 months OSR (SE)   *P*-value
  ---------------- ----- ------------------- -------------------- -------------
  Age                                                             
   \<59 years      138   21.7 (3.5)          8.0 (2.3)            
   ≥59 years       150   19.3 (3.2)          10.0 (2.4)           0.872
  Sex                                                             
   Male            245   18.4 (2.5)          7.3 (1.7)            
   Female          43    32.6 (7.1)          18.6 (5.9)           **0.024**
  Residence                                                       
   Village         202   20.8 (2.9)          8.4 (2.0)            
   Town            86    19.8 (4.3)          10.5 (3.3)           0.962
  Smoking                                                         
   No              82    22.0 (4.6)          12.2 (3.6)           
   Yes             147   17.7 (3.1)          6.1 (2.0)            0.097
  Cough                                                           
   No              212   26.4 (3.0)          11.8 (2.2)           
   Yes             76    3.9 (2.2)           1.3 (1.3)            \<**0.001**
  Ascites                                                         
   No              37    70.3 (7.5)          45.9 (8.2)           
   Yes             251   13.1 (2.1)          3.6 (1.2)            \<**0.001**
  Fatigue                                                         
   No              13    53.8 (13.8)         30.8 (12.8)          
   Yes             275   18.9 (2.4)          7.6 (1.6)            **0.005**
  Child-Pugh                                                      
   A               22    50.0 (10.7)         36.4 (10.3)          
   B               236   20.3 (2.6)          7.6 (1.7)            
   C               30    0 (0)               0 (0)                \<**0.001**
  Child-Pugh                                                      
   A               22    50.0 (10.7)         36.4 (10.3)          
   B + C           266   18.0 (2.4)          6.8 (1.5)            \<**0.001**
  AFP                                                             
   \<400           61    14.8 (4.5)          6.6 (3.2)            
   \>400           77    10.4 (3.5)          5.2 (2.5)            0.057
  Lesion numbers                                                  
   Single          133   16.5 (3.2)          8.3 (2.4)            
   Multiple        155   23.9 (3.4)          9.7 (2.4)            **0.286**
  Metastases                                                      
   No              184   23.4 (3.1)          11.4 (2.3)           
   Yes             104   15.4 (3.2)          4.8 (2.1)            **0.018**

**Note:** Bold values indicate significant values.

**Abbreviations:** AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma; OSR, overall survival rate; 95% CI, 95% confidence interval; SE, standard error.

###### 

Multivariate analysis of factors affecting overall survival in untreated HCC

                                  HR      CILB    CIUB    *P*-value
  ------------------------------- ------- ------- ------- -------------
  Sex (male vs female)            1.234   0.845   1.800   0.276
  Child-Pugh class (B + C vs A)   1.999   1.064   3.753   **0.031**
  Tumor size (\<5 cm vs \>5 cm)   0.803   0.602   1.072   0.136
  Metastasis (Yes vs no)          1.230   0.927   1.633   0.151
  Cough (Yes vs no)               2.294   1.678   3.137   \<**0.001**
  Fatigue (Yes vs no)             1.124   0.446   2.829   0.805
  Ascites (Yes vs no)             2.912   1.596   5.312   \<**0.001**

**Note:** Bold values indicate significant values.

**Abbreviations:** HCC, hepatocellular carcinoma; HR, hazard ratio; CIUB, upper boundary of the 95% confidence interval; CILB, lower boundary of the 95% confidence interval; vs, versus.
